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DETAILED ACTION 

Status of Claims 

1 . Claims 1-3,7,8,13- 27, and 29 - 31 are pending where claims 8, 29, and 30 
have been amended and claim 31 is new. Claims 4 - 6, 9 - 12, and 28 have been 
cancelled. 

Status of Previous Rejections 

2. The 35 U.S.C. 102(b) rejection of claims 1 - 3, 7, and 13 - 18 as being 
anticipated by Turner (US 6,331 ,233) is withdrawn in view of the arguments filed 
February 4, 2009. 

The 35 U.S.C. 1 03(a) rejection of claims 8 and 1 9 - 30 as being unpatentable 
over Turner (US 6,331 ,233) is withdrawn in view of the arguments filed February 4, 
2009. 

Priority 

3. Receipt is acknowledged of papers submitted under 35 U.S.C. 1 1 9(a)-(d), which 
papers have been placed of record in the file. 

Information Disclosure Statement 

4. The information disclosure statement (IDS) was submitted on February 4, 2009. 
The submission is in compliance with the provisions of 37 CFR 1 .97. Accordingly, the 
information disclosure statement is being considered by the examiner. 

Claim Objections 

5. Claims 29 and 30 are objected to because of the following informalities: Claims 
29 and 30 recite temperatures with the units degrees Celsius whereas the rest of the 
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claims recite temperatures using the units Kelvin. Therefore, the instant claims should 
be amended so that all temperature values have consistent units. Appropriate 
correction is required. 

Claim Rejections - 35 USC § 103 

6. The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

7. Claims 1 - 3, 7, 8, 1 3 - 27, and 29 - 31 are rejected under 35 U.S.C. 1 03(a) as 
being unpatentable over Segal et al. (US 2001/0054457 A1 ). 

With respect to instant claim 1 , [0002], [0009] -[00 13], [0046], [0051], [0058], 
[0077]-[0081], and [0088]-[0090] of Segal disclose an Al, Ti, Cu, Ta, Ni, Mo, Au, Ag, or 
Pt sputtering target manufactured by subjecting, for example, a cast Ta ingot to hot 
forging, annealing and optionally cold rolling. Segal differs from instant claim 1 because 
it does not specifically teach that the Ta sputtering target has a non-recrystallized 
structure. However, [0078] and [0079] of Segal teach the embodiment of intermediate 
annealing between extrusion passes at low temperature or just at the beginning of static 
recrystallization. Therefore, it would have been obvious to one of ordinary skill in the art 
to follow this embodiment of Segal to produce a Ta sputtering target with a non- 
recrystallized structure in order to achieve a strong uniform texture (see [0079] of 
Segal). 

Segal differs from instant claims 2 and 3 because it does not specifically teach 
that the non-recrystallized structure is 20% or more or 40% or more. However, [0078]- 
[0081] of Segal teaches a method of annealing below the recrystallization temperature 
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of the target and a method of annealing above the recrystallization temperature of the 
target and the benefits of both methods. Furthermore, [0081] of Segal teaches that the 
intermediate anneal may be repeated several times in order to enhance the effects of 
the annealing. Therefore, it would have been obvious to one of ordinary skill in the art 
to use the desired amount of annealing below the recrystallization temperature and 
annealing above the recrystallization temperature in order to form a sputtering target 
with the desired percentage of non-recrystallized temperature in order to achieve the 
desired uniform texture (strong or weak) of the sputtering target. 

In regards to instant claim 7, [0002], [0009] -[00 13], [0046], [0051], [0058], [0077]- 
[0081], and [0088]-[0090] of Segal disclose a method of manufacturing an Al, Ti, Cu, Ta, 
Ni, Mo, Au, Ag, or Pt sputtering target. The method comprises subjecting a cast Ta 
ingot to forging, annealing and optionally cold rolling, and plastic working. Segal does 
not specifically teach that the Ta sputtering target is molten and cast. However, it is well 
known in the art that an ingot casting of Ta, for example, may be formed using molten 
Ta. Segal differs from instant claim 7 because it does not specifically teach that the Ta 
sputtering target has a non-recrystallized structure. However, [0078] and [0079] of 
Segal teach the embodiment of intermediate annealing between extrusion passes at low 
temperature or just at the beginning of static recrystallization. Therefore, it would have 
been obvious to one of ordinary skill in the art to follow this embodiment of Segal to 
produce a Ta sputtering target with a non-recrystallized structure in order to achieve a 
strong uniform texture (see [0079] of Segal). 
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Regarding instant claim 8, [0002], [0009]-[0013], [0046], [0051], [0058], [0077]- 
[0081], and [0088]-[0090] of Segal disclose a method of manufacturing an Al, Ti, Cu, Ta, 
Ni, Mo, Au, Ag, or Pt sputtering target. The method comprises subjecting a cast Ta 
ingot to forging, annealing and optionally cold rolling, and extrusion (plastic working). 
Segal does not specifically teach that the Ta sputtering target is molten and cast. 
However, it is well known in the art that an ingot casting of Ta, for example, may be 
formed using molten Ta. Segal differs from instant claim 8 because it does not 
specifically teach that the Ta ingot is annealed at a temperature of 1 173 K or less to 
provide the Ta sputtering target with a non-recrystallized structure. However, [0078] 
and [0079] of Segal teach the embodiment of intermediate annealing between extrusion 
passes at low temperature or just at the beginning of static recrystallization. Therefore, 
it would have been obvious to one of ordinary skill in the art to perform annealing at 
1 1 73 K or less because 1 1 73 K is the recrystallization temperature of Ta. Furthermore, 
it would have been obvious to one of ordinary skill in the art to follow this embodiment of 
Segal to produce a Ta sputtering target with a non-recrystallized structure in order to 
achieve a strong uniform texture (see [0079] of Segal). 

Segal differs from instant claims 13-16 because it does not specifically teach 
the Vickers hardness of the Ta sputtering target. However, one of ordinary skill in the 
art would have expected the Ta sputtering target of Segal to have a similar Vickers 
hardness since it is made using a method similar to that of the instant invention. 

With respect to instant claim 17, [0013] of Segal teaches that after plastic 
working, the ingot is subjected to finish processing to form a target shape. 
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In regards to instant claim 18, [0011] and [0078]-[0081] of Segal disclose that the 
ingot is hot-forged and that both annealing below the recrystallization temperature and 
annealing above the recrystallization temperature (recrystallization annealing) may be 
performed on the Ta ingot. Segal also teaches that the annealing process may be 
repeated several times in order to enhance the desired effects of the annealing. 
Furthermore, it would have been obvious to one of ordinary skill in the art to perform the 
necessary amount of forging in order to achieve the desired size and shape of the hot 
forged product. 

Segal differs from instant claims 19, 23, and 26 because it does not specifically 
teach that the forging step comprises extend forging and upset forging repeatedly 
performed on the ingot or billet. However, [001 1] and [0046] of Segal discloses that 
known methods of hot forging are used in the forging step to achieve an ingot with 
reductions and a thickness sufficient for healing and full elimination of case defects. 
Therefore, it would have been obvious to one of ordinary skill in the art to perform the 
necessary known forging methods, including extend forging and upset forging, in order 
to achieve the desired size and shape of the hot forged product. 

Segal differs from instant claims 20, 24, and 27 because it does not teach that 
the temperature of annealing is between the recrystallization temperature of the ingot 
and 1673 K. However, [0078] and [0080] of Segal teach the embodiment of 
intermediate annealing between extrusion passes at full static recrystallization 
temperature. Therefore, it would have been obvious to one of ordinary skill in the art to 
perform annealing above 1 173 K because 1 173 K is the recrystallization temperature of 
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Ta. This temperature range overlaps with the temperature ranges recited in instant 
claims 20, 24, and 27. 

Regarding instant claim 21 , [0013] of Segal teaches that after plastic working, the 
ingot is subjected to finish processing to form a target shape. 

With respect to instant claims 22 and 25, [001 1] and [0078]-[0081] of Segal 
disclose that the ingot is hot-forged and that both annealing below the recrystallization 
temperature and annealing above the recrystallization temperature (recrystallization 
annealing) may be performed on the Ta ingot. Segal also teaches that the annealing 
process may be repeated several times in order to enhance the desired effects of the 
annealing. Furthermore, it would have been obvious to one of ordinary skill in the art to 
perform the necessary amount of forging in order to achieve the desired size and shape 
of the hot forged product. 

Segal differs from instant claims 29 and 30 because it does not teach that the 
annealing temperature is selected from the group consisting of 700°C, 775°C, and 
800°C or that the temperature is in the range 700°C-800°C. However, [0078] and 
[0079] of Segal teach the embodiment of intermediate annealing between extrusion 
passes at low temperature or just at the beginning of static recrystallization. Therefore, 
it would have been obvious to one of ordinary skill in the art to perform annealing at 
1 173 K or less (900°C or less) because 11 73 K is the recrystallization temperature of 
Ta. This temperature range overlaps with the temperature ranges recited in instant 
claims 29 and 30. 
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Segal differs from instant claim 31 because it does not teach that the tantalum 
sputtering target is made of high purity tantalum having a purity of 4N5 (99.995%) or 
more. However, [0002] of Segal teaches that the method may be used to produce 
sputtering targets of high purity Al, Ti, Cu, Ta, Ni, Mo, Au, Ag, and Pt. Therefore, it 
would have been obvious to one of ordinary skill in the art to use a high purity Ta, such 
as 4N5, in the method of Segal. 

Response to Arguments 

8. Applicant's arguments, see p. 6-13, filed February 4, 2009, with respect to the 
rejection(s) of claim(s) 1-3,7, 8, and 1 3 - 30 under Turner (US 6,331 ,233) have been 
fully considered and are persuasive. Therefore, the rejection has been withdrawn. 
However, upon further consideration, a new ground(s) of rejection is made in view of 
Segal et al. (US 2001/0054457 A1 ). 

Conclusion 

9. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to CAITLIN FOGARTY whose telephone number is 
(571)270-3589. The examiner can normally be reached on Monday - Friday 8:00 AM - 
5:30 PM EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Roy King can be reached on (571 ) 272-1244. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Roy King/ 

Supervisory Patent Examiner, Art 
Unit 1793 
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